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Introduction
Autism Spectrum Disorder (ASD) is a 
neurodevelopmental disability that affects a child’s 
social interactions and ability to communicate and 
develop language. In the United States, approximately 
1 in 68 children are diagnosed with ASD, and ASD 
is becoming more prevalent (Darcy-Mahoney, 2016). 
Data show that about 1 in 42 boys and 1 in 189 girls 
are diagnosed with ASD. Prevalence among different 
races is not statistically significant (Caucasian 1 in 65; 
African American, 1 in 76; Asian/Pacific Islander, 1 
in 88; Hispanic, 1 in 99) (National Institute of Mental 
Health, 2016). At the core of ASD are deficits in 
language development, social communication, social 
interaction and the presence of restricted, repetitive 
behaviors (American Speech-Language Hearing 
Association, 2017). It often hinders a child’s ability to 
connect with others, read, write, follow directions, and 
develop expressive and receptive language. Children 
with ASD often use echolalia or repeat words or 
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phrases to communicate with caregivers. 
Diagnosis of Autism Spectrum Disorder
According to the American Psychiatric Association’s 
Diagnostic and Statistical Manual, Fifth Edition 
(DSM-5), there are standardized criteria to help 
diagnose ASD. A child must have “persistent deficits 
in social communication and social interaction across 
multiple contexts as manifested by the following, 
currently or by history: [deficits in social-emotional 
reciprocity, deficits in nonverbal communicative 
behaviors used for social interaction, and deficits 
in developing, maintaining and understanding 
relationships]” (DSM-5, 2013). The child must also 
show restricted and repetitive patterns of behavior, 
interests or activities in at least two of the following: 
(1) Repetitive motor movements, use of objects 
or speech, (2) insistence on sameness, inflexible 
adherence to routines or ritualized patterns of 
verbal or nonverbal behavior, (3) highly restricted, 
fixated interests that are abnormal in intensity or 
focus, and (4) hyper or hypo-reactivity to sensory 
output or unusual interests in sensory aspects of the 
environment (DSM-5, 2013). These symptoms must 
be present in the early developmental stage of the 
child’s life, although they may be slightly dimmed 
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until social demands exceed their capacity. The 
symptoms must also cause a significant impairment 
to the child in social, occupational, or other areas of 
focus related to current functioning. Additionally, the 
child’s behaviors are unable to be explained more 
thoroughly by a different intellectual disability or 
global developmental delay. (DSM-5, 2013). 
Often, children with chromosomal defects or 
genetic syndromes exhibit similar characteristics to 
those on the Autism Spectrum. Symptoms of ASD 
have been seen in children with Down Syndrome, 
Fragile X Syndrome, Phelan-McDermid Syndrome, 
Williams Syndrome, and others. The crossover 
between these syndromes and autism are often 
seen in temperament, lack of attention, and lack of 
interest in social situations. Children with these types 
of syndromes are often minimally verbal, may not 
develop speech, and may never be expected to. 
Typically Developing Children 
Typically developing (TD) children are expected to 
meet speech, language, and communication milestones 
that correlate with their age. Owens (2016) noted 
several of those indicators: At about 2 months old, 
a TD child begins “cooing,” and at 6 months is able 
to reproduce sounds. By 7 months a TD infant can 
understand shifts of intonation, and between 8 and 
10 months comprehends words by discriminating 
phonemes. Echolalia, the immediate imitation of 
speech, is typically acquired between 8 and 12 
months. At 15 months, a TD child begins naming 
and labeling, showing an increased understanding 
of intentions and expressive techniques. From 16-
24 months, multiword combinations emerge. At 
approximately 18 months old, a TD child is able 
to learn a new word after just 3 exposures, and 
their lexicon expands to about 50 words. There is a 
significant increase in verbal responses between 24 
and 30 months, which allows a TD child to engage 
the attention of a communicative partner. At around 
3 years of age, a TD child is aware of social aspects 
of conversation; the child begins acknowledging 
the conversational partner’s “turn” to speak, makes 
indirect requests, and gives permissive and question 
directives. A TD 4-year-old understand the listener’s 
shared assumptions and pre-suppositions by using 
elliptical responses that omit shared information. By 
age 5, there is integration of situational, nonlinguistic 
information (e.g., intent, feeling, significance) with 
linguistic information (Owens, 2016). 
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Augmentative and Alternative Communication 
Devices (AAC) 
The deficiencies in communication associated 
with ASD vary widely, but they share in common 
an impairment in pragmatic language, or the use 
of language in context. The pragmatic aspects 
of language include the verbal (use of words), 
paralinguistic (e.g., pitch, volume, dynamics), and 
nonverbal (e.g., hand movements, body movements, 
facial expressions) (Rashotte, 2002). 
 Children with autism often create voice with 
no intelligible speech. Those with ASD often struggle 
with understanding the physical nonverbal behaviors 
of their communicative partners and with creating 
their own physical nonverbal behaviors to express 
their emotions. For nonverbal children with ASD, 
Augmentative or Alternative Communication (AAC) 
devices enhance communication abilities, allowing for 
appropriate communication, relationship-building, and 
participation in everyday life, including in educational 
settings. AAC devices include four components—
symbols, aids, techniques, and/or strategies—that 
enhance a person’s ability to communicate. These 
devices can be in the form of a communication 
book, communication board, charts, computers, and 
mechanical and/or electronic devices, including those 
that speak for the person (Topia, & Hocking, 2012). 
When a child is nonverbal, an AAC device gives them 
the means to communicate their needs and desires in 
a way that makes sense to themselves as well as their 
conversational partner. It can also give a child who is 
nonverbal the foundation to help acquire language.
 Communication is a critical component of 
the ability to participate in everyday activities, which 
is why AAC devices are so vital when it comes to 
aiding those with impaired communication skills. 
Communication is the basis of giving and receiving 
information. In the broadest terms, communication can 
be described as “any act by which one person gives 
to or receives from another person information about 
that person’s needs, desires, perceptions, knowledge or 
affective states” (Reichle et al., 2002, p. 3). According 
to Topia & Hocking (2012), AAC devices allow those 
who lack the ability to communicate an opportunity 
to engage in social participation. Furthermore, the 
authors suggest that AAC devices can facilitate the 
development of natural speech and set a platform for 
acquiring the foundations of language development. 
Those who use AAC devices have a wide variety of 
needs and may not have anything in common besides 
requiring assistance to communicate. The broad needs 
and desires of what each individual person requires in 
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an AAC device is beneficial to their communication; 
however, it can be complicated at times. As 
individual requirements of AAC are so complex, and 
communication needs are equally complex, users 
will often use many communicationsystems. In fact, 
over their lifetime, AAC users are highly unlikely to 
stick to any one method of access or any one device 
(Beukelman & Mirenda, 2005). 
In TD children, speech and language 
skills learned in early development allow social 
interaction, conceptual development, and expression 
of wants and needs, and they set the foundation for 
literacy and language skills (Light & Drager, 2007). 
Communication deficits can alter brain development 
and globally impair cognitive function, as well as 
lead to educational and social isolation. It has been 
observed through research by Bartman and Freeman 
(2003) and Sigafoos, et al. (2004) that both aided and 
unaided AAC systems can result in positive outcomes 
in language growth for young children.
History of AAC in Children with ASD
According to the Centers for Disease Control and 
Prevention (CDC), approximately half of the children 
diagnosed with autism will either not develop 
speech or will develop limited speech and language 
abilities (2007). Although different approaches are 
recommended by particular practitioners, there is 
no standard intervention approach for AAC devices 
in children with ASD. AAC devices often require 
external equipment such as picture-based systems; 
however, these systems are more concrete when based 
on manual sign language (Mirenda, 2001). According 
to Mirenda (2001), manual sign language allows for 
a more transient conversation; however, difficulty 
with fine motor skills is common among children 
with ASD, making it challenging to learn to sign. 
There are several types of AAC systems, but the most 
commonly used with children who have ASD are 
Speech-Generating Devices (SGDs), Picture Exchange 
Communication Systems (PECS), and other picture-
based systems (Sigafoos, et al., 2004). 
A meta-analysis conducted by Ganz, Earles-
Vollrath, Heath, Parker, Rispoli, and Duran (2011) 
analyzed 24 intervention studies and examined 
the study design, participants, setting, intervention 
method, teaching method, behavioral outcomes, 
results, and overall quality of each article’s research. 
The authors sought to investigate the effectiveness of 
a variety of AAC devices and procedures used with 
children with ASD. A second meta-analysis conducted 
by Ganz, Earles-Vollrath, Mason, Rispoli, Heath, and 
Parker (2011) looked at 24 single-case studies and 
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analyzed the participant characteristics, the type of 
AAC device used (SGD, PECS, or other picture-based 
communication device), and the target outcomes. The 
study was focused on the effectiveness of different 
AAC devices and whether the effects for individuals 
differ based on age and diagnostic categories. The 
Cochrane Review did not appear to have any meta-
analyses relevant to the focus of this study.
In schools and in clinical settings, Evidence-
Based Practice (EBP) has been encouraged and even 
demanded by clinicians, academics, consumers, 
insurers, and policymakers before treatment plans 
are implemented (ASHA, 2017). EBP refers to 
assessments or interventions that have been proved 
meaningful, reproducible, and, most importantly, 
effective (ASHA, 2017). Individual studies are 
generally assessed on the level of evidence and study 
quality (ASHA, 2017). Level of evidence refers to 
“the establishment of a hierarchy of study designs 
based on the ability of the design to protect against 
bias” (ASHA, 2017). Table 1 shows the hierarchy 
of levels of evidence, the highest being Level Ia, a 
meta-analysis of randomized controlled trials (ASHA, 
2017). 
Table 1
Levels of Evidence 
Level Description
Ia Well-designed meta-analysis of >1 randomized controlled trials
Ib Well-designed randomized controlled study
IIa Well-designed controlled study without randomization
IIb Well-designed quasi-experimental study
III Well-designed non-experimental studies, i.e., correlational and case studies
IV Expert committee report, consensus conference, clinical experience of respected authorities
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The literature used to supplement this systematic 
review consisted of two quasi-experimental studies 
(Level IIb) and two case/correlational studies (Level 
III). 
 The purpose of this systematic review was 
to investigate the use of AAC devices in helping to 
develop communication skills in preschool children 
with ASD. This systematic review investigated already 
published peer-reviewed literature in the past five 
years on interventions with 3-to-5-year-old children 
diagnosed with ASD who use AAC devices. 
Method
To search for peer-reviewed intervention studies, 
the following databases were used: Academic 
Search Premiere, Education Research Complete, 
Educational Resources Information Center (ERIC), 
Health Source Nursing Academic Edition, Medline, 
PsychARTICLES, PsychInfo, Psychology and 
Behavioral Sciences Collection, Teacher Reference 
Center, and the American Speech Language and 
Hearing (ASHA) online journal. The published 
intervention studies from the last five years were 
searched in order to find the most current interventions 
being implemented for children with ASD using AAC 
devices. Key search terms included Autism Spectrum 
Disorder (ASD), augmentative and alternative 
communication devices (AAC), speech-generating 
devices (SGD), picture exchange communication 
system (PECS),  and interventions and therapy for 
children.
 To decide which articles to include in the 
systematic review, the inclusionary criteria were as 
follows: the participants in the study must have a 
primary diagnosis of ASD, they must be beginning to 
use AAC to communicate, and they must be between 
3 and 5 years of age. Articles that were not published 
in English were excluded, as were articles that focused 
on participants who had another significant diagnosis 
in addition to ASD. 
 The initial search of the literature yielded 
161 results for AAC and ASD interventions; 56 
interventions were excluded due to not fitting the year 
of publication needed; 97 were excluded due to not 
fitting the age criteria; and 4 were excluded due to not 
fitting other criteria. The resulting four articles were 
the publications used in this systematic review. The 
research designs of those four articles comprised two 
case studies and two quasi-experimental studies. 
 The interventions of each research design 
reported similar outcomes. While they did not 
necessarily research the same aspect of AAC in ASD, 
the research questions and interventions all yielded 
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positive outcomes when AAC was implemented. 
Levels of evidence were assigned to each study. 
For each published review chosen for this 
systematic review, the number of quality indicators 
were assessed, as outlined by Horner, et. al (2005). 
The quality indicators were based on seven categories: 
(a) description of participants and setting, (b)
dependent variables, (c) independent variables, (d) 
baseline, (e) experimental control/internal validity, (f) 
external validity, and (g) social validity (Horner et al., 
2005).
Results and Discussion 
Table 2 summarizes most of the results of this 
systematic review. All four of the published reviews 
were assessed as having six of the seven quality 
indicators: (a) description of participants and setting, 
(b) dependent variables, (c) independent variables, (d)
baseline, (e) experimental control/internal validity, (f) 
external validity (Horner et al., 2005). The seventh 
quality indicator, social validity, was lacking in all 
four studies.
Dundon et al. (2013) investigated one 
5-year-old child who was diagnosed with ASD. The
researchers tested correct requests using PECS versus 
using an iPad with the My Choice Board and Go Talk 
Now Free applications. It was an alternating treatment 
design. This intervention implemented the model, 
lead, test (MLT) teaching method. During the MLT 
procedure, the researcher first presented the iPad to 
the participant. The researcher then correctly and 
appropriately modeled a request by selecting a picture 
icon and verbalizing the request. The researcher then 
allowed the participant to use the requested item for 
a 30-second interval. Then the researcher presented 
the iPad to the participant using hand-over-hand 
prompting, by helping the participant select a picture 
icon, and verbally requesting the item. The participant 
was then presented with the requested item for a 
30-second interval. Finally, the researcher asked the
child, “What do you want?” If the participant correctly 
requested an item, it was presented to the participant 
for another 30-second interval. The intervention 
procedure was as followed: Baseline My Choice 
Board, My Choice Board +MLT, My Choice Board 
Independent, Baseline Go Talk Free, Go Talk Now 
Free + MLT, Go Talk Now Free Independent. The 
study showed that when using My Choice Board + 
MLT and Go Talk Now Free + MLT there was an 
increase in correct requesting. My Choice Board 
Independent and Go Talk Now Free Independent 
showed a decrease in correct requesting. The article 
by Dundon et al. (2013) was assigned a level of 
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Table 2 
Summary of key results of the systematic review of the literature 
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evidence of IIb. It was a quasi-experimental design. It 
was focused on just one subject comparing a variety 
of intervention procedures (i.e., My Choice Board + 
MLT, My Choice Board Independent, Go Talk Now 
Free + MLT, Go Talk Now Free Independent). 
 Lorah et al. (2013) investigated five children 
ranging in age from 3.10 to 5.11 years, all with the 
diagnosis of ASD. The researchers looked at the 
acquisition of mand repertoire using PECS and iPad-
based SGD in children with ASD; they also evaluated 
the children’s preference of device. Their intervention 
used PECS and an iPad. It was an alternating 
treatment design with initial baseline testing. The 
intervention consisted of a stimulus preference 
assessment, baseline, mand training, maintenance, 
and a device preference assessment. The first step 
of the stimulus preference assessment was an open-
ended preference survey that was provided to the 
participants’ teachers to determine which items would 
be presented as options to the child. The preferences 
were ranked, and the three items ranking the highest 
were used for the communication training in both 
the PECS and SGD training. The baseline data were 
collected during 10-minute sessions in which the 
child was given an opportunity to respond, with 10-15 
trials per session. The mand training was conducted 
over multiple sessions that consisted of 15 trials. As 
in the baseline test, the participant was presented with 
three items (from the preference test) and instructed to 
choose one. Immediately after the participant reached 
for the item, the PECS or SGD was placed in front of 
the child. The item remained in sight but out of reach. 
A constant time delay with full physical prompting 
was used to teach manding with PECS and the SGD. 
If the child did not independently mand for the item 
within 5 seconds of its presentation, the researcher 
provided a full physical prompt. This continued until 
a child had exposure to 15 trials, which rendered the 
session complete. This sequence was followed for 
each session until the participant met the mastery 
criteria of 80% unprompted responses across two 
consecutive sessions. It is important to note that there 
was a maximum of two sessions per device conducted 
per day. During each session it was seen that the 
constant time-delay teaching procedure had increased 
levels of independent responding in both PECS 
and the iPad SG. It also showed that the iPad SGD 
produced higher rates of independent manding at 85% 
while PECS produced 64%. This study was assigned 
a level of evidence at IIb. The study had an alternating 
treatment design with an initial baseline test. 
 Sigafoos et al. (2013) investigated two 
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participants (brothers) ages 4 and 5 years, respectively, 
with the diagnosis of ASD. This case study used an 
iPad with the application Proloquo2Go downloaded 
on it. The purpose of the study was to request the 
continuation of toy play using systematic instruction 
and an iPad. In the study, the boys were separated. 
Researchers allowed each child to select a toy and 
play with it for 30 seconds. The toy was then removed, 
allowing an opportunity to request continuation of 
play. If no request was made after 10 seconds, the 
least to most physical prompting was implemented to 
facilitate a request from the child. This intervention 
consisted of a stimuli preference assessment, baseline 
testing, intervention, maintenance, and generalization 
ability. The outcome showed that both children were 
able to learn to use the iPad to request continuation of 
play. The researchers’ findings support the integration 
of behaviorally based teaching procedures with 
appropriate assistive communication technology 
that is tailored to the child. The acquisition of SGD-
based requesting was also associated with decreased 
reaching and aggressive behaviors. Because it was a 
case study, the intervention was assigned a level of 
evidence of III. The case study showed that the child’s 
ability to request continuation of play using an iPad 
correlated with less aggression and less reaching from 
the children. It also showed a correlation between 
integrating behaviorally based teaching procedures 
with appropriate AAC use and the increase in 
requesting continuation of play. 
 Ward et al. (2013) investigated one child 
who was 5 years old and diagnosed with ASD. The 
intervention, over eight sessions, used an iPad with 
the Go Talk Now free application. The researchers 
aimed to test the model, lead, test (MLT) intervention 
strategy to teach requesting behaviors and use the iPad 
as a functional communication device. The participant 
had the iPad application open during the intervention. 
A researcher then verbalized what the child chose to 
play with and provided a hand-over-hand prompt to 
choose the activity. Once the child chose the activity, 
the researcher then led the participant to the chosen 
activity while verbally reiterating which activity the 
participant chose. The intervention was a baseline, 
MLT, Independent format. The study showed that 
the use of the iPad was successful as a functional 
communication system. The MLT teaching strategy 
increased the participant’s usage of the iPad; however, 
the contribution of MLT in teaching the use of the 
iPad was difficult to determine. The intervention 
was assigned a level of evidence of III. It was a 
correlational study aiming to show the relationship 
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between a child’s use of an iPad and functional 
communication, and the relationship between MLT 
strategy and the child’s use of the iPad. 
 The levels of evidence assigned to each 
intervention consisted of levels IIb and III. Level 
IIb is a quasi-experimental study including single-
subject designs. A quasi-experimental study consists 
of participants who are not assigned to groups 
randomly but for comparison purposes. The makeup 
of the groups was decided by the researchers. A 
single-subject design with consistent outcomes 
typically involves one person, and the purpose is to 
compare two intervention procedures or compare 
one intervention vs. a withdrawing period and then 
reinstating it. Level III consists of correlational studies 
and case studies, or well-designed non-experimental 
studies. A correlational study demonstrates two 
variables that are shown to be statistically correlated. 
A published case study is an article which describes 
one or two individuals with an interesting disorder or 
intervention program. Generally, level III evidence 
does contain sufficient data to generalize the findings 
to a larger group of people.
Conclusion
This systematic review indicates that there is a paucity 
of intervention literature of 3-5-year-old children with 
ASD who could benefit from AAC intervention. All 
four studies were published in 2013, meaning that 
in the four years preceding this systematic review, 
nothing was published on children ages 3-5 years 
with ASD who use AAC devices. This is important to 
consider, especially with the push to get children into 
early intervention (EI) programs. 
There has been a steady focus on identifying 
and enrolling preschoolers diagnosed with ASD 
into early intervention programs. This is because 
a child becomes more aware of social aspects of 
communication beginning at age 3, and human 
interaction is essential to growth and language 
development (Owens, 2016). Because EI is becoming 
a more prominent practice, it is important that we have 
evidence in our field to support the clinician's decision 
to use AAC devices with these children (Paytoner, 
2017). Even in the small amount of published 
literature on this population, the studies investigated 
such a small number of participants that it does not 
allow us to know the impact of AAC on a larger group 
of preschool participants.
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